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W orking P ap e r No. 16
MORPHOLOGICAL MEASUREMENTS, GONADAL DEVELOPMENT 
AND ESTIMATED AGE OF ADULT MILKFISH, CHANOS CHANOS 
CAPTURED IN PANDAN BAY FROM 10 MAY -  16 JUNE, 1975*
by
L. B. T iro , J r . ,  A. C. V illaluz and W. E . Vanstone**
A b strac t
F ro m  10 May to 16 June, 1975, 106 adult m ilk fish  w ere captured  
in an otoshi-a m i 500 m e te rs  o ffshore . Of the 106 specim ens, 37 w ere 
fem ales in various s tages of gonadal developm ent o r spent and 69 w ere 
m a le s  of which 41 w ere  sexually m a tu re . The age of these fishes w ere 
estim ated  to be betw een 3 and 5 y e a rs .
Introduction
F ro m  10 to May 16 June, 1975, the SEAFDEC study team  which 
w as stationed in Pandan, Antique P rov ince , Ph ilipp ines (Kumagai 
et  a l . , 1976) obtained 106 adult m ilk fish , Chanos chanos from  the 
o to sh i-am i ad jacen t to the lab o ra to ry  site a t M ag-aba, Pandan. Inform ation 
on the length, weight, gonadal developm ent, gonado-som atic indices of the 
cap tured  m ilk fish  toge ther w ith re c o rd s  on salin ity  and tem p era tu re  of 
w a ter a t the o to sh i-am i have been deta iled  in th is  re p o rt. A ttem pts 
have a lso  been m ade to de term ine  age of these  sabalo by study of th e ir  sca le s .
M a te ria ls  and M ethods
The daily routine of the com m erc ia l fisherm en  w orking on the 
o toshi-am i a t M ag-aba included lifting the bag of the net and collecting 
the fish  catch a t about 0400, 1 2 00 and 1600 h o u rs . M em bers of the 
study team  accom panied the fish e rm en  daily and obtained w a te r sam ples 
from  depths of 5, 15 and 30 m e te rs  during the 1200 hour fishing 
operation . W ater te m p e ra tu re s  w ere  reco rd ed  im m ediately  and the 
salin ity  of each sam ple w as d e te rm ined  a t the lab o ra to ry . W henever 
adult m ilk fish  (sabalo) w ere  caught in any of the th ree  daily catches.
*T his w ork has been p a rtia lly  supported through a g ran t to SEAFDEC by 
the In ternational Developm ent R esearch  C entre under p ro jec t 
No. 3 -P -74 -0146 .
**M r. T iro , J r .  is  a re s e a rc h  aide, while M r. V illaluz is  a re s e a rc h e r , 
of the SEAFDEC A quaculture D epartm ent, and D r. W. E . Vanstone 


















































t h e y  w e r e  u s u a l l y  k i l l e d  a t  t h e  o t o s h i - a m i  a n d  t r a n s p o r t e d  to  th e  l a b o r a t o r y  
w i t h in  o n e  h o u r  o f r e m o v a l  f r o m  th e  n e t .  P r i o r  to  a r r i v a l  o f  th e  s tu d y  
t e a m  a t  M a g - a b a  o n  13 M a y , th e  c o m m e r c i a l  f i s h e r m e n  c a p t u r e d  19 
s a b a l o  o n  10 M a y . T h e s e  s p e c i m e n s  w e r e  i m m e d i a t e l y  p l a c e d  in  a  h o ld in g  
p e n  c o n s t r u c t e d  o f 2 - i n c h  (5 c m )  s t r e t c h  m e s h  k n o t te d  n y lo n  n e t  12 m  x  
13  m  x  15 m  d e e p  a d j a c e n t  to  t h e  o t o s h i - a m i .  O n  14  M a y  t h e s e  f i s h  
w e r e  k i l l e d  a n d  d e s i g n a t e d  a s  s a m p l e  N o s .  1 - 1 9  b y  t h e  s tu d y  t e a m .  
F o u r t e e n  o f  th e  s a b a l o  c a p t u r e d  o n  18 M a y  w e r e  a l s o  p l a c e d  in  th e  h o ld in g  
p e n  a n d  2 o f  t h e s e  (N o s . 64  a n d  66) w e r e  k i l l e d  on 2 4  M a y  w h i le  t h e  
r e m a in i n g  12 ( N o s .  7 6 -8 7 )  w e r e  k i l l e d  o n  27  M a y . A l l  s p e c i m e n s  w h ic h  
w e r e  h e ld  in  th e  h o ld in g  p e n  s u s t a i n e d  m u l t ip l e  i n j u r i e s  a n d  h a d  o p a q u e  
a d ip o s e  e y e l i d s  a t  th e  t i m e  o f s a m p l i n g .
A f t e r  r e c o r d i n g  t h e  l e n g th  a n d  w e ig h t  o f  e a c h  s a m p l e  a t  t h e  
l a b o r a t o r y ,  g o n a d s  w e r e  w e ig h e d  a n d  p r e s e r v e d  in  10%  s e a w a t e r  
f o r m a l i n .  S i m i l a r l y ,  th e  a n t e r i o r  s p i r a l  p o r t i o n  o f  th e  o e s o p h a g u s  w a s  
p r e s e r v e d  in  10%  s e a w a t e r  f o r m a l i n  f o r  q u a l i t a t i v e  a n a l y s i s  o f i t s  c o n te n t s  
a s  r e p o r t e d  b y  V i l l a l u z  e t  a l .  (1 9 7 6 ) .
T w o  s p e c i m e n s  of f e m a l e  s a b a l o  c o n ta in in g  a l m o s t  s e x u a l l y  m a t u r e  
o v a r i e s  w e r e  c a p t u r e d  in  a  f i s h  c o r r a l  l o c a t e d  a t  H a m tik ,  A n t iq u e ,  100  k m  
s o u th  o f P a n d a n  on  8 A p r i l  a n d  8 M a y . F e c u n d i t y  o f  t h e s e  s a m p l e s  a n d  
o f  M a g - a b a  s a m p l e  N o .  62 w a s  d e t e r m i n e d  g r a v i m e t r i c a l l y  (F A O  1 9 5 8 ) .
F i v e  s c a l e s  w e r e  r e m o v e d  f r o m  e a c h  o f  t h e  fo l lo w in g  f o u r  r e g io n s  
o f  e a c h  s a b a l o  s a m p l e d :  (1) m id w a y  b e tw e e n  th e  l a t e r a l  l in e  a n d  th e  d o r s a l  
f in ;  (2) i m m e d i a t e l y  p o s t e r i o r  t o  th e  v e n t r a l  f in ; (3) d i r e c t l y  a b o v e  th e  
p e l v i c  f in ;  a n d , (4) a r o u n d  th e  a n u s .  T h e  s c a l e s  w e r e  a i r - d r i e d  a n d  
a p p r o x i m a t e l y  tw o  m o n th s  l a t e r  w e r e  c l e a n e d  in  w a r m  w a t e r  to  r e m o v e  
a t t a c h e d  m u c u s  a n d  r e - d r i e d .  T h e  c l e a n e d  a n d  f l a t t e n e d  s c a l e s  w e r e  
e x a m in e d  a t  a  m a g n i f i c a t i o n  o f  4 0 0  t i m e s  a n d  th e  a g e  o f  e a c h  f i s h  e s t i ­
m a t e d  b y  t h e  m e th o d  f o l lo w e d  b y  C h iu  (1 9 6 5 ) . T h i s  m e th o d ,  d e v e lo p e d  
f o r  a g e  s tu d y  o f  s i l v e r  c a r p ,  c o n s i s t s  o f c o u n t i n g  t h e  n u m b e r  o f  s e t s  
o f  d i s c o n t in u o u s  l i n e s  a s  i l l u s t r a t e d  in  F i g .  1 . S c a l e s  c o l l e c t e d  f r o m  
a b o v e  th e  p e lv ic  f in  d id  n o t  c o n ta in  c l e a r  s e t s  of c o n t in u o u s  l i n e s  a n d  
w e r e  d i s c a r d e d .  S c a l e s  f r o m  th e  o t h e r  t h r e e  r e g i o n s  o n  e a c h  f i s h  c o n ta in e d  
t h e  s a m e  l in e  p a t t e r n s  a n d  w e r e  u s e d  f o r  e s t i m a t i n g  th e  a g e .
R e s u l t s  a n d  D i s c u s s i o n
T h e  t o t a l  d a i l y  c a t c h  o f a d u l t  m i l k f i s h  f r o m  th e  M a g - a b a  o t o s h i - a m i  
b e tw e e n  10  M a y  a n d  16 J u n e ,  1 9 7 5 , t o g e t h e r  w i th  t h o s e  o b ta in e d  f r o m  
t h e  o p e r a t o r  of th e  o t o s h i - a m i  d u r in g  J a n u a r y  t o  4  J u n e ,  1 9 7 4  a n d  


















































F i g .  1 . D ia g r a m  o f  a  t y p i c a l  d o r s a l  s c a l e  f r o m  a  S a b a lo  w i th  


















































T h e  t e m p e r a t u r e  a n d  s a l i n i t y  d a ta  o b ta in e d  f r o m  th e  o p e r a t o r  o f  th e  
n e t  a n d  a l s o  c o l l e c t e d  b y  th e  s tu d y  t e a m  i s .  p r e s e n t e d  in  T a b le  1 .
A lth o u g h  th e  o t o s h i - a m i  w a s  in  o p e r a t i o n  f r o m  D e c e m b e r  to  l a t e  
J u n e  d u r in g  th e  1 9 7 3 /7 4  a n d  1 9 7 4 /7 5  f i s h in g  s e a s o n s ,  n o  s a b a l o  w a s  
c a u g h t  p r i o r  to  l a t e  A p r i l  1974 o r  e a r l y  M a r c h  1 9 7 5 . O f th e  106 
s p e c i m e n s  o b ta in e d  b y  th e  s tu d y  t e a m  d u r in g  1975  ( T a b le s  2 a n d  3) 
37 w e r e  f e m a le  in  v a r y i n g  s t a g e s  o f  g o n a d a l  d e v e lo p m e n t  o r  s p e n t ,  
a n d  69 w e r e  m a l e s  o f  w h ic h  41 w e r e  e i t h e r  s e x u a l ly  m a t u r e ,  o r  
p a r t i a l l y  s p e n t  w i th  f r e e l y  f lo w in g  m i l t .  F iv e  o r  m o r e  s c a l e s  f r o m  
e a c h  o f  th e  81 o f  th e  106 s a b a lo  o b ta in e d  f r o m  th e  M a g - a b a  o t o s h i - a m i  
c o n ta in e d  d i s t i n c t  s e t s  o f  d i s c o n t in u o u s  l i n e s .  T h e  a g e  o f  t h e s e  81 
f i s h  w e r e  e s t i m a t e d  to  b e  b e tw e e n  3 a n d  5 y e a r s .  F r o m  p r e l i m i n a r y  
o b s e r v a t i o n s ,  T a m p i  (1 9 5 7 )  s u g g e s t e d  t h a t  th e  a g e  o f  f e m a le  m i l k f i s h  
a t  f i r s t  m a t u r i t y  m a y  b e  b e tw e e n  4 a n d  5 y e a r s  a n d  L ia o  (1 9 7 1 )  
e s t i m a t e d  th e  a g e  o f  9 a d u l t  m i l k f i s h  c a u g h t  in  th e  c o l d e r  w a t e r s  
o f  T a iw a n , to  b e  b e tw e e n  5 a n d  7 y e a r s .
S e t s  o f  d i s c o n t in u o u s  l i n e s  w e r e  a b s e n t  f r o m  th e  s c a l e s  o b ta in e d  
f r o m  s e v e r a l  s ix  to  e ig h t  m o n th s  o ld  p o n d - r e a r e d  m i l k f i s h .  H o w e v e r ,  
tw o  s e t s  o f  d i s c o n t in u o u s  l i n e s  w e r e  p r e s e n t  in  th e  s c a l e s  o f  tw o  
2 - y e a r - o l d  f e m a le  f i s h  o b ta in e d  f r o m  th e  B u r e a u  o f  F i s h e r i e s  f i s h p o n d  
a t  N a u ja n ,  M in d o r o .  T h e s e  tw o  f i s h  w e ig h e d  1 .2  a n d  1 .5  k g  w i th  f o r k  
l e n g t h s  43 a n d  45  c m  a n d  t o t a l  l e n g t h s  53 a n d  57 c m  r e s p e c t i v e l y .  
H i s to l o g i c a l  e x a m i n a t i o n  o f  th e  o v a r i e s  f r o m  t h e s e  tw o  f i s h  s h o w e d  th e  
b e g in n in g  o f  o v a  d e v e lo p m e n t  w h ic h  i s  in  a g r e e m e n t  w i th  the f in d in g s  o f  
T a m p i  (1 9 5 7 ).
O v a r i e s  w i th  d e v e lo p in g  o v a  w e r e  l i g h t  y e l lo w  o r  p a le  o r a n g e  in  
c o lo r  w h i le  th e  o v a r i e s  f r o m  s p a w n e d  f i s h  w e r e  d a r k  r e d d i s h - b r o w n .  
T h e  t o t a l  n u m b e r  a n d  d i a m e t e r s  o f  o v a r i a n  e g g s  f r o m  M a g - a b a  S a m p le  6 2 
a n d  th e  2 s a m p l e s  f r o m  H a m tik  a r e  p r e s e n t e d  in  T a b le  4  t o g e t h e r  
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T a b le  2 . F o rk  L e n g th , body w e ig h t, o v a ry  w e ig h t and 
e s t im a te d  age o f a d u lt  fe m a le  m i lk f is h
Date o f  
C a tch  & 
F is h  No.
F o rk  
L e n g th  
(cm )
F o rk  
W e ig h t 
(kg )
O v a ry  
We ig h t 
(gm )
G onada l 
D e v e lo p ­
m e n t
G onado- 
s o m a tic  
Index
E s t i ­
m a te d  
Age
M a y  10 /75
1 8 7 .5 7 .7 0 50 Spent 0 .6 5 -
2 7 6 .0 5 .3 2 40 " 0 .7 5 3
7 5 .0 5 .2 0 2 5 " 0 .4 8 3
7 7 9 .0 6 .5 0 60 " 0 .9 2 -
8 8 3 .5 6 .1 0 80 " 1 .31 -
9 75. 0 6 .4 5 20 " 0 .3 1 -
12 8 5 .5 7. 00 80 " 1 .14 4
13 7 2 . 5 5 .6 0 70 n 1.25 3
14 76. 0 5 .9 0 75 " 1.2 7 4
15 8 9 .4 6. 15 95 " 1 .54 -
16 81 .6 6 .8 0 90 n 1.32 4
18 8 1 .6 7 . 27 70 D e v e lo p in g 9 .3 2 4
19 7 7 .0
(8 5 .5 )
5 .7 5
(6 .2 8 )
95 Spent 1 .65 3
M a y  18 /75
24 8 4 .5 6 .3 7 190 Spent 2 .9 8 5
64 7 7 .3 6 .2 5 60 " 0 .1 6 3
76 78. 5 5 .8 0 66 t! 1 .1 4 4
78 7 6 .7 5 .8 0 59 " 1 .02 4
80 8 1 .0 6 .6 5 119 D e v e lo p in g 1 .79 4
83 7 4 .5 5 .1 5 48 Spent 0 .9 3 4
86 7 2 .8 5 .1 3 136 " 2 .6 5 -
87 7 6 .1  
(7 7 .7 )
6 .5 4  
(5 .9 6 )
50 " 0 .7 6 4
F ig u re s  in  p a re n th e s e s  re p re s e n t m e a n  le n g th  and body w e ig h t o f


















































T ab le  3 . F o rk  le n g th , bod y  w e ig h t, te s te s  w e ig h t and
e s t im a te d  age o f a d u lt  m a le  m i lk f is h
Date o f 
C a tch  & 
F is h  N o.
F o rk  
L e n g th  
(c m )
Body 
W e ig h t 
( k g )
T e s te s  
W e ig h t 
(gm )
G onada l 
D e v e lo p ­
m e n t
G onado- 
s o m a tic  
In d e x
E s t i ­
m a te d  
Age
M a y  10 /75
3 7 7 .0 5 .4 7 20 Spent 0 .3 6 3
5 7 8 .0 4 .5 0 10 " 0 .2 2 3
6 8 5 .0 4 . 57 10 " 0.2 2 -
10 7 5 .0 5 .3 5 20 " 0 .3 7 -
11 80. 5 5 .9 0 40 " 0 .6 8 -
17 7 6 .0
(7 8 .6 )
6 .2 0
(5 .3 3 )
50 " 0. 81 4
M a y  17 /75
20 8 3 .0 6 .3 5 80 Spent 1 . 26 -
M ay 18 /75
21 7 7 .0 6 .2 2 865 M a tu re 4 .2 6 3
22 7 6 .5 6 .5 2 315 M a tu re 4 .8 3 4
23 7 4 .0 4 . 95 105 M a tu re 2. 12 4
66 72 .2 4 .9 5 80 Spent 1 .62 -
77 80. 5 6. 00 20 Spent 0 .3 3
79 7 4 .6 4 .8 5 14 Spent 0 .2 9 4
81 7 4 .7 5 .5 5 20 Spent 0 .3 6 4
82 7 0 .5 4 . 10 8 Spent 0. 19 -
84 7 3 .9 5 .5 5 19 Spent 0 .3 4 4
85 7 5 .9
(7 5 .0 )
5 .7 0
(5 .4 4 )
81 Spent 0 .3 7 4
M a y  19 /75
25 85. 0 7. 15 230 M a tu re 3. 81 -
26 7 3 .5 6 . 15 99 Spent 1 .61 4
30 7 6 .5 6 . 25 250 M a tu re 4. 00 3
31 77. 5 
(7 8 .1 )
5 .7 5
(6 .3 3 )
60 Spent 1 .0 4 4
F ig u re s  in  p a re n th e s e s  re p re s e n t m e a n  le n g th  and body  w e ig h t o f


















































T a b le  3 . ( c o n t 'd . )
Date o f 
C a tch  & 
F is h  No.
F o rk  
L e n g th  
(cm )
B ody 
W e ig h t 
( k g )
T e s te s  
W e ig h t 
(gm )
G onada l 
D e v e lo p ­
m e n t
Go n a d o - 
s o m a tic  
In d e x
E s t i ­
m a te d  
A ge
M a y  2 4 /7 5
63 7 1 .1 5 .7 0 210 M a tu re 3 .6 8 3
65 7 4 .8
(7 3 .0 )
6 .7 0
(6 .2 0 )
410 M a tu re 6 .1 2 3
M a t 25 /75
69 7 3 .3 6 .8 1 345 M a tu re 5 .0 7 4
70 7 4 .2 6 .7 5 180 n 8 .6 7 4
71 7 2 .5 5 .5 0 130 n 2 .36 4
72 6 8 .7 4 .7 0 174 " 3 .7 0 4
73 7 4 .2 5 .8 5 237 n 4 .0 5 5
74 7 6 .2
(7 3 .2 )
6 .3 4
(5 .9 9 )
123 " 1 .94 4
M a y  26 /75
75 7 7 .0 7 .4 0 365 M a tu re 4 .9 3
M a y  2 8 /7 5
8 8 7 9 .1 6 .6 5 100 Spent 1 .50 4
89 7 2 .1 5 .6 5 300 M a tu re 5 .3 0 4
90 7 4 .9 5 .4 0 110 " 2. 04 4
92 7 5 .6 6 .2 3 230 " 3 .7 0 4
93 7 1 .2 5 .3 0 100 Spent 1 .80 4
94 7 8 .0
(7 5 .2 )
6 .6 0
(5 .9 7 )
110 M a tu re 1 .66 5
M a y  2 9 /7 5
95 7 1 .4 5 .1 0 127 M a tu re 2 .4 9 4
96 7 3 .2 5 .8 0 224 t! 3 . 86 4
97 7 5 .4 5 .9 3 290 " 4 .8 9 -
98 7 5 .0 5 .8 0 200 " 3 .4 5 4
99 7 7 .0
(7 4 .4 )
5 .4 0
(5 .6 0 )


















































T ab le  3 . ( c o n t 'd . )
Date o f 
C a tch  & 
F is h  No.
F o rk  
L e n g th  
(c m )
B ody 
W e ig h t 
(k g )
T e s te s  
W e ig h t 
(gm )
G onada l 
D e v e lo p ­
m e n t
G onado- 
s o m a tic  
In d e x
E s t i ­
m a te d  
Age
June 15 /75
103 7 2 .1 5 .8 5 3 26 M a tu re 5 .5 7 4
June 16 /75
104 7 7 .5 6 .6 0 28 0 M a tu re 4 .2 4 3
105 6 7 .4 4 .6 0 150 !t 3 .2 6 3
106 7 8 .0
(7 4 .3 )
5 .3 0
(5 .5 0 )


















































T a b le  4 .  F e c u n d i ty  a n d  s i z e  o f  m i l k f i s h  e g g s .
R e f e r e n c e
S a m p le  
N u m b e r
G o n a d o -  
s o m a t ic  
In d e x
N u m b e r  
o f  
E g g s
E g g  
D i a m e t e r  
(m m )
1. O v a r ia n  e g g s  in  l a t e  s t a g e s  o f m a t u r a t i o n :
 
S u n ie r  1 9 2 21, 2 5 , 700
R e i j n t j e s  19232 4 , 200
H e r r e  1 9 2 92 3 , 060
A d a m s  e t  a l  19321 3 , 000
T a m p i  1957 1 6 .9 2 , 118 0 .5  -  0 .8
2 8 .6 3 ,4 3 3 0 .5  -  0 .7
3 1 0 .3 4 ,8 9 6 0 .5  -  0 .8
L ia o  1971 2 1 1 .6 3 , 180 0 .9  x  1 .0
1 .3  x  1 .5
5 3 .3 1 ,3 1 9 0 .5  x  0 .6
8 2 4 .9 3 , 288 1 .1  x  1 .2
P r e s e n t  s tu d y 62 7 .7 113 0 .7
H a m tik 8 / 4 4 . 2 3 , 717 0 .6
8 /5 1 1 .5 3 ,9 6 8 0 .8
2 . E g g s  u n d e r g o in g  r e s o r p t i o n :
T a m p i  1957 0 .2
P r e s e n t  s tu d y 68 1 .5
3 .  F e r t i l i z e d  e g g s
D e l s m a n  1929 1 .2
1C i te d  b y  T a m p i  1957
2C i te d  b y  S c h u s t e r  1 9 6 0
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